Immunocytochemical localization of carbonic anhydrase in the spinal cords of normal and mutant (shiverer) adult mice with comparisons among fixation methods.
The peroxidase-antiperoxidase technique was used for immunocytochemical localization of carbonic anhydrase in the mouse spinal cord to detect whether this antigen was normally present in myelinated fibers, in oligodendrocytes in both white and gray matter, and in astrocytes, and to determine where the carbonic anhydrase might be localized in the spinal cords of dysmyelinating mutant (shiverer) mice. The most favorable methods for treating tissue were: 1) immersion in formalin-ethanol-acetic acid followed by paraffin embedding, or 2) light fixation with paraformaldehyde and preparation of vibratome sections. Carnoy's solution, followed by paraffin embedding, extracted myelin from the tissue, while aqueous aldehydes, when used before paraffin embedding, reduced staining everywhere except at sites of compact myelin. The latter conclusion was based, in part, on the almost complete loss of this antigen from the shiverer cord, where compact myelin is known to be virtually absent but where membrane-bound carbonic anhydrase was demonstrated enzymatically. When the optimal methods were used with normal mouse cords, carbonic anhydrase was found throughout the white matter columns and in the oligodendrocytes in gray and white matter. The staining of the white matter was attributed to myelinated fibers because of the similarity in distribution to both a histological myelin stain and the immunocytochemical staining for myelin basic protein. In the mutant mice the oligodendrocyte cell bodies and processes, which were stained in all areas of the spinal cord, were particularly numerous at the periphery of the sections. In contrast to the oligodendrocytes, the fibrous astrocytes appeared to lack carbonic anhydrase, or to have lower than detectable levels, since the astrocyte marker, glial fibrillary acidic protein, had a very different distribution from that of carbonic anhydrase. Even finer localization was obtained in vibratome sections, where the antibody against carbonic anhydrase permitted visualization of the processes connecting oligodendrocytes to myelinated fibers in the normal adult spinal cord.